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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the size of a power 
converter including a semiconductor device substrate, a thin- 
film laminated and flat magnetic induction element, an input 
and output smoothing capacitor. 

SOLUTION: The semiconductor substrate 24 of a micro 
power circuit IC and a thin-film inductor 31 are stuck in piles, 
or integrally formed on a laminated ceramic array 21 that 
functions as a substrate with an input and output smoothing 
capacitor formed therein, and are electrically connected. 




LEGAL STATUS 

[Date of request for examination] 1 3.1 1 .2002 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAXYayycDA41 42331 40P1 .htm 04/01/23 



(19)B*Bftttff (JP) 02) ^ |fj 4$ ^ $g (A) (ll)*ttttJB&ll## 

4#IB2002 -233140 
(P2002- 233140A) 

(43)&BBB ¥l£l4*f 8/il6B(2002.8.16) 



(BDIntCl. 1 




F I r-7n-r(##) 


H0 2M 3/155 




H0 2M 3/155 Y 5H7 3 0 


H0 1L 23/12 




Z 

H 0 1 L 25/00 B 


25/00 




23/12 B 






ssa* m&m<D&28 OL 9 K) 


(21)fflK#*f 


4$R2001 -21453(P2001 -21453) 


(71)ffiIBA 000005234 








(22)ttigiB 


¥JBS13^ 1 /!30 B (2001. 1. 30) 














#^;iim;ii«f*jins5KBBia»fBa i # i # 












(74)ftJSA 100088339 












F^-A(^#) 31730 AA08 AS05 BB13 BB57 DD04 






DD26 DD32 FC01 ZZ05 ZZ11 






ZZ17 



(54) m'bm&u&&&u 



(57) [gift] 

hub] ¥*fttKB£4K. mwmmmn^msasxtm- 





fcE«<0ffl/hS«*«a»B. 

W&b1rZ>m 2 «ciattWiB/ha«*«»«B 0 

icCtt^tf/hSBAKjftKB. 

5 ] &tjE«S a >f £ fifjgE*»*ffifflIalK t 
/jv K/<^-C»ftSti5wi&»»tt5iil* 20 

*S 3 JcE«fc<OjS/JxSiia*K*KB. 

4*a i -r a w#*s 2 & i > l 5 '-rn^McettoiB/j^ia 

BAKlftifiB. 

»^i-S»*«6 ^Ettwjg/hSS^SClftJSBo 
[§B*JS8] «B-i?7 

*»lcE«^jB/hffl«*«lft»B. so 
U -t<0±fcWE¥iBa!«E*l»«***r»ritL, 

im&m\ o] snE¥iiS!aftii««3R^<o»fl«3>ryu 

/A HftE±WB«4*lcBB«te>n/S:3>^^ 

IW**i l] IREm3^/u2:ME^«*ftnEIK& 

^11 o lcEtt«>tt/hfitt;fcXft»B. 

2] »ETttIttW5«tt*»ST'fc5:i 

/hSBftBUklSB. 
[!f?#Jll 3] «jEBatttflc»te^7a:7>f h/;>>bft5^ 
£«r«»£-*-aai*Jll 2lcEtttf>fi/J*S!«2>^ijiK 
Be 

[IB*Ii 4] ttETffBtt*|cBit&nft:««&« ffi 



WBB 2002-2331 40 



whe m& l . as n$Kt = -y a & ±i$m&&-eM o 

IB*JI l 5 Ett^jB'hSH^ifeigBo 
IfB*:*l 7] «JE5P®S«ftRW*^(7)»IB3>r/u 

It, lWE#W»*«ISIBi«kWlc*«LTV^5wt 

zftrnk-tzmmm i 5*^111 6<ot^ix^Ett<o 

tt'h&ttAB&SB. 
[18**1 1 8] H(rE»K3-r/ui:«rE*«#:ft«lBlKi: 

#« 1 7E«<offl/hSB*8EKi36B. 

9]-(ftE¥B5a!«»»WiR^07*9^f 
«Jc±ffi7&^Tifi<ca-1-64SiB»lRa««^BJt btuT 
^£w£&«F»£i-£WjfcJll 5ftl>Ll 8<D\,^-Ttifr 

ICEtt<Ojfi/ha«2>3E»i6fi 0 

1111**120] rije^ 7 ^ 7 4 vnfa<»Wim^xftmm.fe 

Etto«/hS«AK«ittB. 

r <t^r^a<lr-r^|§jRJS2fti/^L2 0<Dl^n*»tcE«6 

oa/j^smAK«ttB. 

t5B*«2 2 (cEBoB/haB^KtftlfiB. 
I2B;R«2 4] n»ET»*JJ:t/±««tt»:*«, tttt«r« 

n*»icEittcoje/hS!a*^*a6Bo 

!S*«6*fcji7oi^i*ix^lcE*6<oa/jxSB^3etft|g 

[ iB*il2 6] HfFE±»Ktt**s. Ktt«r*+&»tt-T- 

IS^Jli 2ifclii 3 0i^-rn75WcE«6og/hSfe^^ 
ftKR. 



3 

[1^12 8] mmy^y^ hm^mm^mmmmm 
[0001] 

[0002] 

[0 0 0 3] 

S**— /U0>/hJBflstt, M CM (-e/u^-f-.y^*^* — 
#t>jttf>lc, flS;^«»co/J^^S:l2liJir-a*:coBi!B»c 

[0004] cnb^^s^p^w/h^bic^-rs^^ 

#t>1#^2 0 0 0-0 0 8 0 6 5lC*5t*T, ^iift 

^commit t^<nmvimm<omm^mt fcofc. 

[000 5] H7 (a) tt^Wff^y^lcftMLfcffl/h 
£tt*>Xtft!£R<att#Kffi[9. B7 (b) (4B7 (a) 



< 3 ) 4*BB 2002-233140 



«>-(**> 3. «R3^;u6 t*»»iHlwaffi9 ttt % 
4. h»ffi8 fc«:»»i-5fc«)0±T«)l6MkBl 

10 [0 0 0 6] La»L**5, B»lf y^BfpWS^t^t 

[0 0 0 7] 

[0008] , mm± ?^y?^ yf^t&ifi 

*5j:tf«tn:«rBiJf+lt Ltv^, ^axbSrlWiir ^ S y 

i /2icB'J^r*#5o 

[0 0 0 9] ffl/Bir 7 ^ y 9 

# , iKi*fe«c»j^ t com (c» * n * «ihk(cbh « t b n t a 

40 [0 0 10] *(D£ Hc-ftitt* *mt&Mta&f&*>&^ 

hc^j:9ft0ttt»mK-c«>ixa. &&&&& 

[0 0 1 1] *«*Sffi^»cte>H/!:«ffii:. «IB-fe7 

^ y ? ^ bixtcmmt <<< -Ytf> 

50 ^^Dt^t^ffl^iltl^MT'fc^ KIJH-fe 



(4) 



ftffl 2002-233140 



[0012] 

i&wnmm&mm] «»wi] eh ( c ) 

3yfe#J(7)DC/DC^ ^CO#4MHlT*fc»9. El2lC^L 

[0 0 13] -T^t)^^cODC/DC^>/<— *go£&[h13S 

A^v^u-Ci , ^ pS^j r c. m 10 
fSi-*#&<4&b*LT^6. iWEWii 2 o o o 

-0 0 8 0 6 5(Cjot>T, -^>f * pM I Ct»«L 

[0 0 14] Ell (a) I4^co4 p^OplIffl I 
C i: »R>< > / ^ ^ L i: Lfc - Wbf" y ^ 3 4 20 

co^ant?*>^ 0 [El 2 ff>XjR-OHA/ftfA0}] 
— Ell (b) (4, E12co^||r-{SA/fc^co^5>. 

itfPItfflcoJSiaRT , ^>-^>-i^CT frfis 9 ]&/v*T4l 
lir 7 ^ 7 ^ ^ >r >t7 W 2 1 T*fe5 0 2 2l4#=i 

[0 0 1 5] A^^x^Ci % mt} ^ ^^>"^ Co 30 
[4*ftl /iF , EEIIfflO^^^CT I4»=F P F~1 

, J&tftRT lil&S'Q'-^k Q<D?t— X&>Z> 0 T;U 
OOlIiif^i, 2Xlmm 2 
T* 1 /iF 60^fi^-T5 - kfrX$Z> 0 mm^=7 ^yi7^ 

Z, *W*a«t>L<l4¥ffiffl««»W*^*:#t^ 
iJ5KHi:*s m:iLT:i3< ^ 

£lc49, fHH^ir^ ^ y^av^VfrT u^2£&Jhlc 

[0 0 16] Ell (c) cODC/DC^V^-^m, El 1 
(b) ooi?7 ^ 7^mi^>f>t7U^ 2 1 (CE1 1 
(a) <0-*fcfy^4S:»tL, tf^X-O^Lfc 
JstJI£3 KLfcfc<0-C*>6 o 23I4ICCO 

^«9ttJLSHT^5o El 3 140 1 (c) 60DC/DC^>'< 

—?cnmmmx&>z> 0 ±7 ^ yfmfM^^y^^-y-Ti^t 

2 1 ±|C, 7>f^p|»J I C6D¥ag#:g&2 4*541/ 
[0 0 1 7] iMS-f 3 1 14. f^^^yU2 7 k so 



6 

* coffilRijoBSttft: kfrbtaZtt* ¥f\zz<omx (4_b{RJJG£ 
ttffctt^y-'f h»«2 6 k lt> ««tfj3Sfi£firfc-£ 
T^<5 0 *>»»Bil=J'OU2' 7 <t^(^^cof i a]lci4te^(^ 
ri>&£*X, *6»£*iTV**. Ell (c) cODCXDC^^/< 

i\ ^ d sau I C «rl^ 9 ii/u]Tc¥«*SS 2 4 I: 

[0 0 18] -^ttR^a^^tJSaSr-JgjBfiRL 

5mm) ^^^>>^lcJ:9^^^^X(c^J9tilL7t 
81. ^fflt!2 3 £ I tiiLm^2 2 ;y3r 

S«2 1 ±|c»K>f 3 1 $rff2j#Lfc— > 

4<nmffi%&m&x&*)&t>-it % ¥mt£m&2 4<n 
mmkmm-ty s s/^ ^^r^u-r wstE2 1 (Dj^ia 

tcjgfiKL^I6K«ttffl1tt«2 3 ^^r 17 -fir 2 5TvK>t-' 
[0 0 1 9] &5fcGD DC/DC ^>-^— ^T*(4. 2 — 3(000 

A&timjz^ffim^^T^y-kmmmn^v 

fc^. r60|^j^^JC0DC/DC='V^<— ^T*{4 > ^tib^^ 

[0 0 2 0] ^co{t!!CD$yg:£ LT, — {Ulco^p^co^r-DC 

imm&\2] El 4 14, *3B^cZ>«Zl<DSIlfi0ija>DC/DC = 
^ 0O»T l5El -e*> £0 

[0021] ir^ ^ ^^ainy^yfrw 2 1 Jb 

3 1 t^«^m^biXTV^COI4, HJg0iJ 1 k W\ C 

4 <t»^>y^^ 3 1 ££r«LTt8t*Tfc£<oi4#a* 
J ^-r<'T6^^-C'fc'9 , l^#*4^(^S«2 4M<D* 

[0 0 2 2] E14C0DC/DC^>^<— ^co®Jit^^!4, 0ij 
x.tm^4 60 CCO0«JT*(4^II^ v^^^ 

3 1 ^^nllffl I C£l4S'J(C#:co4 3^^ifeT'f^ 
oT@< 0 7x 7 >f h»S2 6 5 0 0 /imJ^LT) 

cob#. »83>f/U2 7coiM3gco5g^t4, vx^lci t) 
[0 0 2 3] — ^, ^te^J 1 <h l^^lco^ir 7 ;y^ 



7 



(5) 



¥fffl 2002-233140 

8 



-Y&&2 1 CO^fflm<S2 3 cb^!7-f t2 5t^>f^ 

*fc, *>y =i^s«2 4<Dm l m±\cmm^^y 

3 1 <Oi&*t&mi-Z>tzSb<DX? y V*'<>s*3 0 
(SS£ 8 0/im) t)MLT4o<„ 

[0 0 2 4] s$flf|^ 3 1 (Om^t^^ y 

lc|*|ftat«:ds«*ix, te»^tiTV>5o wO|IMi0*JcODC 10 

3l«0*j 1 £ |SJ«lcH3£ffi«ast£*<D(5(£ 1 / 2 (cM^-C 
10 0 2 5] [HJ5£0fJ 3 ] m 5 tt*»^^ISH(0^ij6M 

zti&X'(Dz.mk mtev s mf&j ^v? ? 3 * <n±.\^¥ 20 
j ^-r<r^y L c^r^«9, rsf#ii¥^(^s^2 4{Rij(7)^^ 

[0 0 2 6] U4C0DC/DC=i W*— ^<09Jig*&«i % #J 

5 0 0 /imi^T) _b(C^flI=r^yU2 7 SrJBfifc U -tCOPfl 

fig 2 8Sr** y— ^BlBiJicJiOJlftii/x/T-aSBg^v^^ 
^3UfH e ^oj$Bit^>>/^ 3 l icco» 30 

m^^<^2 KD^mat, ¥w<*st£2 4 

^ryfTK 2 1 WHSSffl«ffi2 3 

2 9 t>®iib*lT\,*Z> 0 w<Z>«K»2 9li, 

[0 0 2 7] :^I^>y^^31$rt7;7^il 

^ >t* u-r 2 1 ±ic^^^r ismmrnx'te n 

— mffiM** y hv<>^3 O&JfcricLfc-e^ * 
DMfflIC(D^1^2 4^$iL, W^yK 40 
^V^3 0 $rj$Bg:^yU2 7<Dfp]n^£{i{a^;fr-ttU 

[0 0 2 8] S?B§£-f * 3 1 Olg^ftS 2 9 

H3£JSmtE 23^ fcttHx 0 m LUtfe? 22<t^C7>f-V25 

t>. I^«[cn»ffi«3ft5tae3fea>l5tf 1 /2l£fii]«-e£fc 0 
[0 0 2 9] [HJ6W4] ^^^^fflcoUte 
^J(7)DC/DC^^<— *<7)#r®ia-C£>«5 0 CO^jTMi, H 



[0 0 3 0] Oae^DC/DCa^^-^cOlKig^rJfeli, tfij 
r M 2 1 0>±*ffiJilc, Oitt«e»&^Sr»«a#Sii: 

T, S#M y*lcfc 01*K=i^/U2 7&ff2j*U ^r<OBS] 

Jig 2 8&** y— >B38iJJCj:«9il*2iAyT*SJjm-f 

? 3 1 ^|^o :w*«-f^^3io»B3>f/u2 

7cD^T-gff(cii, ^«*atS2 4 ^SEIBfci-Sfc^^BBP 

mi$rt>o^iti:-r^o *7c^^tc N «tta52 9 tam 
fenxir^. c<o»aw2 9tt f iflin>f/w2 7 tmn 

[0 0 3 1 ] f8J§-fe 7 $ y * =» ViJ-T U>f 2 

1 (Dnmmm\cm^mm,m2 3 <t 1 cffl&9tHLm&2 

2** y*lZ& VMf&-fZ> 0 — y Y'<*s 
/3 0«Lf:^^liffl I C<0**«sS«2 4 
£W*tU K^>7 P 3 0^Iln^;U2 7(7) 

[00 3 2] ^O^Jg^JODC/DC^ ^T-^. 

^j-eti, mm-t? ^ y? ^7>trN 1 .t^-r > 

[0 0 3 3] [^j®^J 5 ] O 8 li, *%W(0»5:<0|lift 

2 l ±i:«tt5«*i:/i:o-C^6,. 
[0 0 3 4] IH8CDDC//DC='>'^<— ^^Mit^&ti, &\ 
^tfB9tcE«0>J:9*)«ff-emrtt-rs o .ia9 ( a ) *C 
(i, 7 ^=74 hWfo2 6 (j?^ 5 0 0 /in J^JLT) (CHil 

fc 0 coMTLti. -y-> K^^x hifcfii — - if— Anx 

[0 0 3 5] ^{C|U9 (b) (C^t^T, ZCDM&JLVXft 

•9. Sifi?L(c^m^-<-^ h (HilfAg^M 
S^TgE^^-tt^o EI9 (c) (c4ot>T, HJ^=i^/W2 
7 jo<tt/S^SC2 9«r»rtLfca, y-vGUMlcJ: 
9Ktt»a»*»»^^'>«flB2 8^»Bt3-f/i^2 7 

raicii^iitf^ <b i>tz-nm&m? (d) ] „ 

[0 0 3 6] i9 (e) T'fi, ^^^^^ 2 4 CDHbn L 
4^Mt»»3-f;U2 7te£Tf&m®>2 9 k&Xy- y 



9 



(6) 



&ffl 2002-233140 

10 



( f ) ] 

[oo37] Eiioic, ¥-ffimmfaLVsm%*<D±\z¥m 

[0 0 3 8] C^Mi^J 6 ] m 1 1 {;):, ^^^cO^.lf.W^ 10 
J60iJODC/DC3W<--^<oxSWrffil2!T*fc-5o ^#JT* 

[0 0 3 9] (Hi 1 <D[)C/dC^ (DM^m*. 

mKi*&<D£if£mf¥-vtetiiL-rz 0 n i (a) -ci±, 

3lMi#J5 tmmizy^?^ bM&2 6 (1^ 500^ 
4^T) <cHii?LS:^fig-t--6 0 [Hi i (b) lc*5t*T\ M 
ffi#M -y*lcfc 9^29*2 2 &7F2l£U 20 

[0 04 0] IHl 1 (c) M^S^T, «R=»>r/U2 7fe 

f5o 11 1 (d) (c*st^T. y— VEPWJI-J: 
tt(*»»*»«3i5K#^<«flB2 8«r»KS = -f yu2 7Pa](C 
titf>&tr£ <t t>l:fl$rl9 0 |1 1 (e) T'li, HiS 

4j\»2 7*5j:^j^352 9 y hv<>^3 0 £^ 

m) 3 3(cj: ymmz-tZo &^m*p<D-&mmct&<> 30 
r ^ ^ic j: o «j 9 nt l T¥>mmm*mmm* t * 

[0041] z<Dmmmicte\,*xi>, m 1 o<om^m 

8lcE«**tfcJ: 5«c«|»fl|tt2 2 frW«tt«#»Hcj: 
9 SIK LTDC/DO 9 £rf#5 0 

[0 0 4 2] 

[^^^^] £l±® l WLtz£ olZ'&i&inDC/DC^^'* 



ftJaTJfcfifc-rafcfc, DC/DC ^ V/<-*^i^— /ucd|| 

[0 0 4 3] DC/DC ^ ^yZ^itX* 

a*"C# fcmm^<nm&ic&\,^xU&<nmm>& 
%kteZ> 0 

[mi i (a) I*-** ? vmmm \ ckmrn-oy? # 
k&-mti>ti-mk7-y*7<n®mm, (b) umm-* 

y ^ ^Vr^ihTi^ 0>A&BL (c) te#3gqfl(c 
DC/DC 3 * co£48im 

[12] il (c) ODC/DC^W<-^0^t,M[E] 

[13 3] IUl (c) ^DC/DC^>^<-^0»rtSE] 

[1)4] *«WOHJ£M2 0Wf®EI 

[HI 5] *3!^3lft#J3cDEr®m 

ID*] 6 ] #^3ift0ij4<7)#r®[i] 

[HI 7] (a) li^Wfr^y^lcftfflLfcfi/hSitt^SE 
«3SH<iO»»WT®|g, (b) (ig|7 (a) <DAUfo*.m 

[in 9] (a) - (f) tem8<D¥-mmm$zmmm*k 

[id io] (a) i*w-mmm$mmm*<D±iz¥m»& 
tg«r«ttufe— **is*<owffiia, (b) ii±spffiia 
[mi i] (a) - ( e ) ammmecDm^mmm^-k 

2 i mm±^ ^ ^^3^Tyt7^M 

2 2 

2 3 I Cffl$t«9 ttiLm& 
2 4 

2 5 H\ 

2 6 7x7^f hStfc 

2 7 ^n^/u (Cu) 

2 8 iW^f^Mx^^'>|iS}i 

2 9 &M$9S 

3 0 ^^yhV<>^ 
3 1 »BM'>'*'** 
3 2 -{£fb^;/? p 

3 3 T s'f—y 4 )V 

3 4 -e** 

3 5 Kfflffi 



( 7 ) 2002-233140 



[0.1] [IU2] 




me) 

20 24 




27 28 21 



WIS 2002-2331 40 




(b) 



